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Feb. 23, 1994 .
Contact: Teri Rizvi

RESEARCHERS FORMING MEDICAL CONSORTIUM
TO USE RAPID PROTOTYPING TO MAKE PLASTIC MEDICAL MODELS
DAYTON, Ohio-- Two University of Dayton researchers say rapid prototyping
technology can be used to make plastic medical models to help physicians visualize and
practice precise surgical techniques before an operation.
Rapid prototyping uses a computer-aided design system, a laser and a special optical
system to produce plastic parts of any geometry without a mold in a matter of hours.
Physicians in Europe are already successfully using the technology, but it's considered an
experimental procedure in the U.S., according to Richard Chartoff, a senior research engineer
in the University of Dayton Research Institute.
That's why Chartoff and colleague Allan Lightman, a UDRI research physicist, are
forming a consortium of physicians and surgeons from various disciplines to seek federal
research funding to refine the technology and demonstrate its usefulness to the American
medical community. UDRI's industrial partner is Materialise, N.Y., a Belgian software
company that has donated a $40,000 software package that can be used to convert CT and
MRI scan data to produce the models.
"This technology is very useful in planning surgeries," said Chartoff, holding up a
mod.el.£_f a skull with a brain tumor behind one of the eyes. "If you have a difficult
procedure that involves drilling or cutting, this provides a way for surgeons to plan the
operation before it's actually done."
The technology also can be used to justify surgery. "For a torn rotator cuff in the
shoulder, you could take the MRI scan, make a three-dimensional model and determine
whether the tom cuff requires surgery," Chartoff said.
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Other applications include reconstructive surgery and prosthetic design. "You could
use the X-rays to recgnstruct a joint, such as a hip bone, that's tailor-made for the patient,"
Lightman said.
When Lightman and Chartoff show their plastic model of a skull to local physicians
and surgeons, "the response is generally surprise," Lightman said. "They can't believe how
accurate the model is. Its accuracy is only limited by the detail of the CT scan data."
M.J. Freeman, an oral surgeon who's an adjunct faculty member at Wright State
University's medical school, is a proponent of the technology. "The model gives you
excellent symmetry and contours. In the case of surgery on a cleft palate, for example, we
would be able to see the deformity much more clearly. It would certainly be helpful," he
said.
The researchers estimate that each model would cost between $1 ,000 and $4,000, but
the benefits of decreased hospital stays, improved surgeries and possibly fewer repeat
surgeries could outweigh the cost.
"One surgeon told me that if you could save an hour or two in the operating room,
you could easily pay for the part," said Terry Wohlers, president of the Rapid Prototyping
Association of the Society of Manufacturing Engineers.
There could be other benefits, too. "We have in mind a larger concept than just
building the models," l.,ightman said. "We'd like to perform the surgical procedure on the
computer. We'd do the surgery electronically and, based on the results, be able to provide
surgeons with the tools they needed, such as models for .specialized instruments or implants."
The University of Dayton Research Institute operates one of the most advanced rapid
prototype development laboratories in the country. By using rapid prototyping to reconfigure
brake pedals for the B-52 aircraft, UDRI saved the Air Force more than $600,000 in moldmakina.s osts. UDRI and the California company of Helisys Inc. have just won a three-year
$3.5 million contract from ARPA (Advanced Research Project Agency) to use a new form of
rapid prototyping to make strong, heat-resistant ceramic objects, such as high-speed rotors for
aircraft engines and spacecraft. This project is expected to begin in March.
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